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(57) [Abstract ] 
[Constitution ] 

pyrazolo pyridine derivative and its nontoxic salt which are 

shown: with Formula (I) (TRANSLATION 

STALLEDFormulaR<sup> 1 <^sup>alkyl ,. alkyl thio , hydroxy 

group alkyl R<sup>2</sup>bydrogen atom s alkoxy 

group ; R <sup>3 < : /sup > hydrogen atom , 

alkyl ;R<sup>4<^sup>hydrogen atOT 5 alkyl s cycloalkyl s 

eycloalkyL substituted alkyl , halogen substituted phenyl , N> 

O and/or Sm onocycle }; three-ring heterocyclic 

ring ;R<Sup>5</si^>r^drogen atom , alkyl cycloalkyl , 

cycloalkyi-substituted alky l group , phenyl ), substituted 

[Chemical Formula I ] 
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mm 

: &®<&ib%ffiit* PDE4 mwm^^u 

B^#B. t#IL<fcd£. BESS, feo, ./* 
Claims 



[Effect (s )] 

compound of Formula (I ) has PDE 4inhibitirig activity , it is 
useful in inflammatory disease . diabetic disorder , allergy 
disease ? autoimmune disease , osteoporosis , obesity : , 
antidepressant Parkinson&apos;s disease r ischaemia re-cans 
style disorder . leukemia or other prevention and/or 
treatment, 



[Claim (s )] 
[Claim 1 J 

General Formula (I ) 
[Chemical Formula 1 ] 
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.(5**. R 1 it IVOR 6 S v 2>SR 7 E. 3)G2~8 T7U 
4)- KPS. 5)vTVS, 6)7KMS 
fctt C1~S 7/W**/£Tli&$3h,fc % 6:14 7 

8)-C(0)R 8 Mv 



Iff, ii)Gl- -8 77U4-;i*ife, iii)CI-8 7/U3# 
*>£-eg&$*ifc Cl~8 r/U^./US; v iy)hy./.\P 
J*3PJI>3t, v)C3~7 v5D7i^^S, vi)7x- 



(In Formula, as: for R<sup> 1 </sup> 1 ) -OR<sup>6</sup> 
basis, 2) -SR<sup>7</sup> basis, 3) it was substituted with 
C2~8alkynyl group , 4) nitro group 5) eyano group , 6) 
hydroxy group or Cl~Salkoxy group , GI~8alkyl group , 

7) phenyl group , 

8) -C (O ) R<sup>8</sup> basis, 

9) - SO<sub>2</sub>NR<sup>9</sup>R<sup> 1 0</sup> 
basis, 

1 0) -NR<sup>l 1 </suj» SO<sub>2</sub>R<sup> 1 2</sup> 
basis, 

11) -NR<sup>13</sup>G (O ) R<sup>14</sup> basis, or 

1 2) ^GH i= M<sup>l 5</sup> to display basis, K<si3p>6</sup> 
and R<sup>7</sup> 3 - 15 -member where sulfur atom of 
oxygen atom and/or 1-3 of nitrogen atom , 1-3 of Gl~8alkyl 
group , or vii) 1-4 which is substituted with CI -8 alkyl 
group , iv) trihalom ethyl group , v) C3— 7ey eloalky 1 group , 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



10/200/ 



JP2002020386A 



2002-1-23 



i~4 m®mmm*« i~$ mmmmm^UMW 
m. -mmt^t^^Tum^mhu r 8 » 

Cl~8 TJ\s*Jl>B. 7x=. ifcjk -iNffi 1 ^ 17 SSfc 

^R 11 £R 13 1*. ^^^M vlLT^^S 
feJi Gl-8 T^^/US^^^L. R 12 It CI -8 T 
Jt/#/Uft£* : fc>U R 14 1* Cl~8 7/l^il^Cl 

^8 ■r;m#S^ Sfcit-Ni^^a^^L, R 

15 1**8*31. C1--8 T/U=l#v«. Sfctt-NR^R 
24 £^UR 16 £ R 17 v R 18 £ R 19 £R 2C \ fif-fc R 2 

2 r 23 <t j^ 4 it* %fo^immsKjmm 



4)C3--7 ^#p^/w%/i^^ T 

6)1-4 is© 1-3 n :0itnnr4F m 

1-3 1i©m*Jf 3 -15 ltf>* 

II. -«SfdiH«3^T-P.B|£**>U R 5 
I*. 

4) C3-7 ^^PT^^/U»^M»fefc C1-8 T 

5) ot© iHii)^bii^^n^ 1-3 

i)Ci~8 7VU#/l^ 



vi) phenyl group which is substituted with the i) hydrogen 
atom ? ii) Gl— Balkyl group s iii) Cl~8alkoxy group is included 
to display moiiocycle , two ring or tricyclic heterocyclic ring ? 
R<sup>8</sup> Gl-Salfcyl group , phenyl group , 
-NR^sup>l 6^up>R<sup>l 7</sup> basis or 
-NR<sup>l 8<ysup>M^sup>19</sup>R<su^ 
display basis, and, as for R<sup>9</sup> and the 
R<:sup>iO</sup> and R<sup>l 1 <^up> and 
R<sup>13</sup> :) Respectkely, becoming independent^ to 
display hydrogen atom or Cl -8alkyl group ,R<sup>12</sup> 
to display Gf~8alkyl group , R<sup>14</sup> Cl~8alkyl 
group , Cl-Salkoxy group ,. or 
-KR<sup>2 1 </sup>R5^up>22<&up> todisplay basis, 
hydroxy group , CI -Salkoxy group ? or 
-NR<sup>23<^up>^ 

R<sup> 1 5 </sup>, R<sup> 1 6</sup> and R<sup> 1 7</sup>, 
R<sup>l £< / sup> and R<sup>19</sUp> and 
R<sup>2G</sup>> R<sup>2 1 </sup> and R<sup>22<?sup> 
and R<sup>23</sup> and R<sup>24<&up> 5 ; becom ing 
independent respectively, to display hyoVogen atom , or 
Ci~8alkyl group , as for R<sup>2</sup>, 

1) hydrogen atom : , or 

2) To display CI - 8 alkoxy group , as f or R<sup*>3</sup>, 

1) hydrogen atom , or 

2) To display Gl ~8 alky 1 group , as for R<sup>4^sup>, 

1) hydrogen atom , 

2) Cl,~8alkyl group , 

3) C3~7cycloalkyl group , 

4) CI- 8alk.yl group , which is substituted with 
C3~7cycloalkyl group 

5) With halogen atom 1 - 3 optionally substitutable phenyl 
group, or 

6) 3 - 15 -member where sulfur atom of oxygen atom andfer 
1-3 of nitrogen atom , 1-3 of 1 - 4is included to display 
monocycle , two ring or tricyclic heteroey die ring , as for 

R<sup>5</sup>, 

1) hydrogen atom 

2) Cl-8alkyl group ., 

3) C3-7cyctoalkyl group , 

4) Cl-8alky] group , which is substituted with 
C3-7cycloa11^yl group or 

5) With substituent 1. - 3 it is selected from i) -~iii) below 
optionally substitutable phenyl group displaying : 

i) Cl~8alkyl group , 
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iii)/ \nf>W r\ R«£ <fctf R 7 

1-4 loiiif , i~3 mommm+n&w 
mtd& i~3 ^05ihji^^^ 3-15 m©m 

i)6^MiRm>s i-3 mmmlkmx'mmtiT 

i) Cl~8 T/U*/l^ 

ii) Cl-8 T/t^*vXv 

v) Cl~8 T;U3+i/^7U7H-7U^, 

vi) C2~8 7 v;H> 
vii>S0 r Cl-8 T/W#Jfc& 

Specification 

[0001] 

$ b £|PM#* If, *JPJ l£(l)— H§iS(I) 
lit 2] 



ii) Cl-Salkoxy group , 

3 - 15 -member where sulfur atom of oxygen atom and/or 1-3 
of nitrogen atom , 1 - -3 of 1 - 4 it isdisplayed with iii) halogen 
atom , R<sup^4</snap>, R<sup>6t<^sup> and R<%up>7</sup> 
is included as for monocyele , tworing or tricyclic 
heterocydie ring , with substituent 1 - 3 it is selected from i) 
-iii) below optionally substitutable : 

i) Cl-Mkyl group , 

ii) Cl-Salkoxy group , 

iii) halogen atom , 

iv) earboxyl , 

v) C 1 -Salkoxy carbony 1 amino acid basis, 

vi) C2~8acyl group , 

vii) -SO<sub>2</sub>-Cl-8alkyi group , 

pyrazolo pyridine derivative , which is shown with viii) oxo 
group ) or those nontoxic salt , 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards pyrazolo pyridine derivative , 

Furthermore speaking in detail, as for this invention (1) 
G eneral Formula (I ) 

[Chemical Formula 2 ) 
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[0002] 



^»7K^fif^*l¥tcJ:^r^;Stt^ 5' -AMP 



pyrazolo pyridine derivative , and those nontoxic salt ? which 
are shown with (In Formula, all signal display same meaning 
as postscript, ) (2) those manufacturing method a anil 0) it 
regards drug which contains those as active ingredient ... 

[0002] 
[Prior Art] 

cyclic adenosine -3&apos; , 5&apos; -mono phosphoric acid 
which is a intracellular transmitter (second messenger ) 
(e-AMP ) and cyclic guanosine -3&apos; 9 5&apos; -mono 
phosphoric acid (e-GMP ) phosphodiesterase (PDE ) with 
irrespectively disassembled to inert 5&apos; -AMP and 5 
ifeapos; -G-MP with hydrolase group which is called. 

These inactivatipn PDE isozyme which is done is not in 
organism to existin evenness, it shows difference in cell 
distribution , and tissue distribution etc itexists in m-vivo with 
organ peculiar localization . 
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m&sviz PDHi-PDKn *t? 11 mm<n?7* 1 ) 

— (?5# ; SA ? 5tIS$tLTL , >'S(Currertt opinion in 
Cell Biology., 12, 174-179 (2000)#BB) o 

[0003] 

CftbCD PDE ©5*uPDE4 -t 

mm), i-yxmrn^mmtt &m*®wm 

•So 

1$^!c?h£U«I*3 c-GMP b<</U£IIIgpU 

^(Dtztb . PDE4 H*3(ltt\ PDE4 fc££ c-AMP 
©^j^^ffllMI-^Z^Ir.koTSiaS&l^ c-AMP 0 

4bt, PDE4 £#sMfcpi#^§MiJte, pd 

A/iltPSIIv Qiftl#i(Exp. Opin Invest. Drags., 
8, 1301-1325 C1999))*0^l&feAW*fei*?e 

[0004] 

[«0&M] 

e^^peu^K»#<tLrii. wo2 

000/15222 #0J3M#[^ -flS5J;(A) 
[4b 3] 



To presently existence of fam ily of 1 1 types is verified to the 
PDE I^PDE 1 1 5 (current bpinioninGell (0092 - 8674) 
biology .,12, 174179 (2000) refer eiice> 

[0003] 

Among these PDE PDE 4 air passage smooth muscle .,. 
epithelial cell a inflammation cell (macrophage , neutrophil , 
eosinophil ), exists in. various cell whichbegim T-lymphocyte 
etc, adjusts intracellular c-AMPIevel of these cell , coritxols 
the cellular function . 

On one -hand* PDE5 exists in blood platelet , cardiac muscle , 
and vascular smooth muscle etc adjusts intracellular 
c -G MPlevel has participated in control of cardiovascular 
system . 

Because of that, as for PDE 4rnhibitor 5 from fact; that 
compilation of the intracellular c-AMP is caused by fact that 
disassembly of c-AMP is eon 4, it is known 

that it possesses bronchodilation , antimflammatory action , 
mediator release- mliibiting action and immimosuppressiori 
etc. 

It is thought that it is useful in Exp,Qpm.Invest Drugs.,. % 
1301-1325 (1999) of other prevention and/or treatment . 
Therefore, PDE 4 in specific drug which inhibition is donenot 
to show action to eiremlatory organ with PDB5 , various 
disorder , namely, inflammatory disease (asthma ^occlusive 
lung disorder , blood poisoning and nephritis 5 hepatitis etc), 
the diabetic disorder , allergy disease (allergic rhinitis , 
allergic conjunctivitis ,. endogenous eczema etc), autoimmune 
disease (ulcerative colitis , Crohn&apos;s disease , 
[ryuuum achi ], psoriasis , multiple sclerosis , collagen disease 
etc), osteoporosis , obesity , antidepressant , 
Parfcinson&apos;s disease , ischaemia re-cans style disorder , 
leukemia 

[0004] 

[Prior Art] 

As pyrazolo pyridine derivative; , in for example WQ 
2000?1 5222spe cification 5 G eneral Formula (A ) 

[Ctiemical Formula 3 ] 
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E 



2A 



0 




(A) 



E 2A ^-NH-A 1A -#m^*fcTU-/K» 
a 9A )(R 10A )(S*, R 9 \ R 10A tizKSfrJS* . T/U 

#tou R 4A B ) 

eGMP t^t^IX^— if (PDE5) 



mmmm 



Allowance salt . having possessed eGMP phosphodiesterase 
(PDE5.) inhibiting activity is stated in compound and those 
pharmacological which are shown with (In Formula, 
E <sup>2A< ; sup> displays -Mi-A<sup>l A<^sup>- aryl (In 
basis, A<sup>lA</sup- alkylene of Gl -10 or displays 
alkylene whichis substituted. ) etc which are substituted, 
X <sup^3A</sup> -N displays (R<sup^9A</sup> ) 
(R<sup>10A< / sup> ) (In basis, R<sup>9A</sup>, 
R<sup> 1 0A</sup> displays hydrogen atom , alkyl etc. ) etc, 
Y<sup>A<v'sup> displays nitrogen atom etc, Z<sup>A</sup> 
nitrogen atom or displays G (R<sup>7A</sup> )(In basis, 
R<sup>(5A</sup> displays hydrogen atom alkyl etc. % 
R^sup>3 A</sup> displays hydrogen atom , alkyl , cycloalkyl 
etc, R<sup>4A</sup> displays hydrogen atom etc. ), (As for 
explanation of basis nee essary portion was: excerpte d. ) 

[0005] 

[Gbjective ] 

these inventors in order that compound which possesses PDE 
4inhibiting activity isdiscovered discovered fact that pyrazolo 
pyridine derivative which is shown withresult and General 
Formula (I ) which did diligent research achieves 
objective ^completed this invention . 
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[0006] 

mmomm 



[0006] 

[Description of the Invention ] 

As for this invention, (I) General Formula (I ) 

[Chemical Formula 4 ] 




[0007] 
4)~hD,S v 



[0007] 

(In Formula, as for R<sup>I </sup> 1) -G>R<^up>6</sup> 
basis, 

2) -SR<sup>7<ysup> basis, 

3) C2~8alkynyl group , 

4) nitro group . 

5) cyano group , 

6) It was substituted with hydroxy group or Cl^Salkoxy 
group , Cl~8alkyl group , 
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8>G(Qp*S: v 
[0008] 

R 6 jjcfct^ R 7 'i* % ijTRljf jf : fv ii)Gl-8 7^#/l* 

/U*7l^tt. iv)NJ / vP^Uft . v)G3~7 i>£P7 
jU^/bft^vipx-L/ua^ttit^^fc Cl-8 7 

H£teU R 8 li Gl-8 T/U#/um, 

-nr 16 r 17 SSfctt-WR 18 ^ 1 ^ 0 S£«;b 

U &£tJ^ R 9 i- R 10 fecktf R 11 i R 13 |± % f ifi# 
^MM^CM^M rf&fc\& Gl-8 T/U*JL>tt£ 
*foUR^^ 

01-8 T^+^S.Cl-8 Sfel*- 

m 21 R 22 m£ toU R 15 mmm. Cl-8 7/m 

8 i f i R 20 v R 21 <k R 22 fefetf R 25 h R 21 li. £ 
^^^MiLLr^JI^ < £fcfi Cl-8 7JMr 



7) phenyl group , 

8) -G ( 0 ) R<sup>$</sup> basis, 

9) -SO<sub>2</sub>NR<sup^ 



[0009] 

R 2 (iv 

15*MT . ffcli 

2)€l^S 5*tea*5/*$»frU R- 1* v 

2)ci-§ 7/L^;uS&Steu 

[OOIQ] 

R 4 !$> 

i)*illf^ 



10) -KR<sup>l 1 </sup> SO<sub>2<^^ 
basis, 

1 1 ) ^<sup>13<;^>G (O ) R<sup>14</sijp> basis, or 

12) -GH=NR<sup> 1 5</sup> basis displaying, 
[0008] 

R<sup>6</sup> and R<sup>7</sup> 3 - 1 .5 -member where 
sulfur atom of oxygen atom and/or 1-3 of nitrogen atom , 1-3 
of Cl-8alkyl group , or vii) 1—4 which is substituted with the 
Gl~8alkyl group iv) trihalom ethyl group 5 v) 
C3~7cycloalkyl group , vi) phenyl group which is substituted 
with i) hydrogen atom , ii) Gl~8alkyl group , iii) Gl-Salkoxy 
group is included to display monocycle , two ring or tricyclic 
heterocyclic ring , R<sup>8< / supi> Gl-8alkyl group . phenyl 
group , -l^M<:sup>16<^ or 
-NR<sup>l 8^sup>NR<sup>l 9<^up>R<sup>20</sijp> to 
displaybasis, and as for R<sup>9<^sup> and 
R<si^>10<&up> and R<sup> 11 </sup> and the 
R<sup>i 3</sup> Respectively, becoming independent, to 
display hydrogen atom or Gl~8alkyl group ,R<sup>l 2^sup> 
to display Gl—8alkyl group s R<sup>14</sup> Cl-8alkyl 
group , Gl-8aikoxy group , or 
-NR<sup>2 1 </sup>R<sup>22</sup> todisplay basis, 
hydroxy group , CI -Salkoxy group , or 
~RR<sup>23^/sup>R<sup>24<^ to display 
R<sup> 1 5</sup>, as for the R<sup>l 6<teup> and 
R<sup>i 7</sup>, R<sup> 1 8 <^sup> and R<sup> 1 9<^sup> 
and R<sup>20^sup>, R<sup>21 </sup> and 
R<sup>22</sup> and the R<sup>23</sup> and 
R<suj^24</sup>> becoming independent respectively, 
hydrogen atom , or Gl^Salkyl group displaying, 

[0009] 

As for R<sup>2</sup>, 

1) hydrogen atom , or 

2) To display Cl^alkoxy group s as for R<sup>3<^sup> 

1) hydrogen atom , or 

2) Gl~8alkyl group displaying, 
[0010] 

As for R<sup>4</sup>, 

1) hydrogen atom , 

2) Gl - Salkyl group , 
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4) C3-7 V^D7>U^U*-eM$l£tl/c C1-8 ? 

5) 1-3 41 CD/ \D ^>JI ^ ^ft£*lT^T& J: 

6) 1-4 ficD^ji^ . i-3 mmmmm¥B&w 
ztzit 1-3 £$«jtg?#&& 3-15 mmm 

[0011] 

R 5 tt. 

1) 7K^Jf^. 

2) ci-8 t^/uS. 

3) C3~7 y^DTl^lH, 

4) C3~-7 v^PT/^*/l>m^#^^tlfc Cl-8 T 

5) &t<d iHiija v bjS^£ft-s 1-3 mmmm& 

i) Cl-8 

ii) Cl-8 r;un^rt>Sv 

[0012] 

R\R 6 &,£U*R 7 ^t>$ft& 1-4 liCO^Jf 

mw^z^fc 3-15 -m%tzit=m 

i) Cl -8 Tn**tl>&. 

ii) Gi~8rviu-i^-v«v 

iii) /\D^>Ji^, 

iv) ^j;U7t?^rv^ v 

y)Cl ~8 Tfl*n*UJlJ\M-llMy 

vi)02~8 

TOi)^-^-y -S)TE«* *tl>tf t: 'J vi/MS 
[0013] 

(2)^tl-b0Mii*^.J3cl:lX(3)^^b^^5e!l 



3) G3^cyc balky! group ? 

4) 01-Salkyl group ? which is substituted with 
G3^7cyc loalky 1 group 

5) With halogen atom 1 - 3 optionally substitutable phenyl 
group , or 

6) 3- 15 -member where sulfur atom of oxygen atom and/or 
1-3 of nitrogen atom: , 1-3 of 1 - 4is included monoeycle , 
two ring or tricyclic heterocy clic ring displaying, 

[mil] 

M f or R<sup>5 </sup> 

1) hydrogen atom , 

2) Gl-8alkyj group , 

3) G3^7cycfealkyl group , 

4) C 1— Salky 1 group 5 which is substituted with 
C3^7cyeloalkyl group or 

5) With substituent 1 - 3 it is selected from i) -iii) below 
optionally substitutable phenyl group displaying: 

i) Cl-Salkyl group ? 

ii) Cl^Salkoxy: group :, 

iii) halogen atom , 
[0012] 

3 - 15 -member where sulfur atom of oxygen atom and/or 1-3 
of nitrogen atom , 1-3 of 1 - 4 it isdisplayed with 
K<sup>4</sup>, R<sup>6</sup> and R<sup>7</sup> is 
inc Med as for monoeycle , tworing or tricyclic heterocyclic 
ring , with substituent 1 - 3 it is selected from i)— iii) below 
optionally substitutable : 

i) Cl~8alkyl group , 

ii) Cl~Salkoxy group , 

iii) halogen atom , 

iv) carboxyl , 

v) C 1 -Salkoxycarbony 1 am ino acid basis, 

vi) C2~8acyl group , 

vii) ^SO<sub>2<^sub>-Gl-Salkyl group , 

pyrazolo pyridine derivative , which is shown with viii) oxo 
group ) or those nontoxic salt , 

[0013] 

(2) Those manufactuf ing method , arid (3) it regards drug 
which contains those as the active ingredient . 
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[0014] 



[0014] 

In General Formula (1 ), Cl~8alkyl group is methyl , ethyl , 
propyl , butyl , pentyl , hexyl , heptyl , oetyl and those 
isomer . 



Htt46(§#»» C2-8 T)\s*r-)l'&tlt. X^~ 
— jftSCfD CI- -8 TAa^rS'&irtt, *h**>, 

+**>3lfc.«t^-f*t&a)jitt^-efc« 0 

[0015] 

-feSC(I)* v Cl-8 T)\s3*r*s1l)l>7$-)U£t 

— C2~8 Tv/uSirl*. T-fe^/Uv^ 
[0016] 

-mm(i)<p. wnaj?imt\&. mm. m 

□7°Ptf iU, v-^P^/U. v£p^>*JK 

p^+v;u, v^p^7>;u. v^p^^/uS 

[0017] 

-ss^a)^ t-4 flKDM^JiT. i-3 momm 
m^mm/mm 1-3 mmmnm^fr&t; 3- 

1-4 i- 3 ii^ii^ji^fe*^/ 

^fci* 13 feMitii -? 5-18 a®m 

[0018] 

1-4 mommm*. 1-3 mommw^^w 
mtdt 1-3 mmmm^t^ 3-15 S0>m 



In General Formula (I ), C2-8alkynyl group is ethinyl , 
propinyl . butinyl , pentinyl , hexinyl , heptinyl , octinyl basis 
anil tliose isomer 

In General Formula (I % C 1- 8alkoxy group is methoxy ., 
elhoxy , propoxy , butoxy , pentyloxy , hexyloxy . heptyl 
oxy , octyloxy group and those isomer . 

[0015] 

In General Formula (I ), Cl~8alkoxycarbonyi amino acid 
basis is methoxycarbonyl , ethoxy carbonyl , propoxy 
carbonyl , butoxy carbonyl , pentyloxy carbonyl , hexyloxy 
carbonyl , heptyl oxyearbonyl , octyloxy carbonyl group and 
those: isomer . 



In General Formula (I ), G2-8acyl group is acetyl , 
propanoyl , butyryl , valeryl , hexanoyl , heptanoyl , octanoyl 
group and those isomer . 

[0016] 

Regarding to this invention, halogen atom it means chlorine , 
bromine , fluorine , iodine atom . 

In General Formula (I ) ir it is a m ethyl group which 
trisubsQtufcd is done liihalometliyl group , with chlorine . 
bromine , fluorine , iodine atom . 

In General Formula Q ) ; C3— 7cycloalkyl group is 
cyclopropyl . cyclobutyl , eyelopentyl , cyclohexyl , 
cycloheptyl , cyclooctyl group and those isomer . 

[0017] 

In General Formula (I ), 3 - 15 -member where sulfur atom of 
oxygen atom and.'or 1-3 of the nitrogen atom , 1-3 of 1 - 4 is 
included monocycle . two ring or tricyclic heterocyclic ring , 
monocycle , two fingor tricyclic hetef ocyelic ring aryl of 5 - 
18 members who include sulfur atom of oxygen atom and. or 
1-3 of nitrogen atom , 13 of 1-4 or those display ring 
which one part or all saturated is done. 

[0018] 

for example pyrrole , imidazole , triazole , tetrazole , 
pyrazole , pyridine , pyrazine , pyrimidrne , pyridazine , 
azepine , diazepine , furan , pyran , oxepin , thiophene , thia 
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t°'J5i?>, tf'J?^>, TM t°>, vT-tft" 

tf>, ^TvT€e>, ^v-ok- 

/■;>, -fv*vj>, 7^7v>, y-^^'j^>, 

v>/u>, ^>V:t 

[0019] 

i~3 flio^Ji^fc^^/tfiii i~3 mvtfm. 
3-15 s<sm^ 

mm. 

h'JT7'Jv>. 



yne (thiopyran .)> you can list thiepine oxazole 5 isoxazole > 
thiazole ; isothiazole , furazan s . oxadiazole ? oxazine , 
oxadiazine ? oxazepine , oxa diazepiile , thiadiazole , thiazine , 
thiadiazine , tiiiazepine , thia diazepine , indole , isoindole , 
benzofuran r isobenzofuran > benzothiophene 5 
isobenzothiophene ? indazole ? quinoline , isoquinoline 5 
phthalazine , naphttiyridine , : quinoxaline ; quinazoline , 
cinnoJine benzoxazole .. benzothiazole , benzimidazole , 
benzo oxepin, benzo oxa azepine , benzo oxa diazepiile a 
benzo thiepine , benzo thia azepine s benzo thia diazepine , 
benzo azepine 6 benzodiazepine , benzo furazan , benzo 
thiadiazole ? benzotriazole ? earbazole ? acridine , 
dibenzofkran , dibenzothiophene ring etc 3 - 15 -member 
where the sulfur atom of oxygen atom and/or 1-3 of nitrogen 
atom ■ 1-3 of 1 - 4 is included as monocycle , two rirlgor 
tricyclic heterocycle aryl . 



[0019] 

nitrogen atom ? 1 - 4 

3 - 15 -member where sulfur atom of oxygen atom andibr 1-3 
of I - 3 is included the monocycle , 

With di cyclic or tricyclic heterocycle ,. 

As ring which one part or all saturated is done^ 

for example 

pyrroline , 

pyrrolidine , 

im idazoline , 

imidazolidine ,. 

pyrazoline ? . 

pyrazolidine , 

triazoline , 

tnazolidine ? . 

telxazo phosphorus ? 

tetrazo lysine 5 

dihydropyridine , 

tetrahydropyridine 3 

piperidine , 
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■a— bfatfys^ 

/t-tKp|fy^> v 

vtKPT-tfe>> 

Th^t^PT-tft:>. 

/t— tKPT^tf>v 

vtKP^T-tftfVv 

rh5t^P^T^tf>v 

/<-»tFp^^tfi/. 

iSt^P7^>. 

VtKPtf^>. 

^h^fc^Ptf^v v 
S/tKP^7i>. 
xhptFP^^x^. 

^tFP^T^(^t:KP^^t:5>). 

^ tf P^T^>(xh^tKP^^-e^», v 

vt KP V^^rW-/U vfh7tFD -f V;f * 

il/ v ^fc:KP*Ty— ;bvf-hatKP^7 
V— /K vt KP^fy^r V— /U v t h^t FD-f V 

Rp vT!/-ik vt PPftv7!/~ 

%tvTv>, ^h^tKP^^ vT ^h^t: 
KP^-#-y-T€t 8 >, *b?tm**VVT€t*. 

/<-tFP^^Tift>, tKP^"# 
It vr€tf>v f - t F P #7T i? tf t" h5 
tKP^Tvmtf V./\-tFP^TT€tf>. 

:>t/7^^v /«— t Kp^^7^>, ytKP-f V 
^>t/75Vv fcKPHfV^'/^^^v vtK 

^ v vtRo<v^vy^#7x^ v /<-tKP^V 
^>y^^^>vVtKP^V^:/-- t 



dihydro pyrazinev 

f tetorohidoropiraji n ] 

piperaxine , 

dihydro pyrimidine 

teljahydro pyrimidin© , 

perhydro pyrimidine ■ , 

dihydro pyridazine , 

tetrahydro pyridazine t 

perhydro pyridazine s 

dihydroazepine 3 

tetrahydroazepine , 

perhydro azepine 5 

dihydrodiazepine , 

[tetorahidorqj iazepin ] 

perhydro diazepine , 

dihydro furan , 

tetrahydrofuran , 

dihydropyran a . 

tetrahydropyran , 

dihydrothiophene 

[tetorahMorochidEen ] 

dihydro thia yne (dihydrothiopyran % 

tetrahydro thia ^ ] ), dihydro 

oxazole a tetrahydro oxazole , dihydro isoxazole , tetrahydro 
isoxazole dihydro thiazole , tetrahydro thiazole , dihydro 
isothiazole 5 tetrahydro isothiazole y dihydro oxadiazole , 
tetrahydrooxadiazine azole dihydro thio di azote , tetrahydro 
thio diazole , tetrahydrooxadiazine azine tetrahydro 
thiadiazine , tetrahydro oxa azepine , tetrahydrooxadiazine 
azepine ; perhydro oxa azepine 5 perhydro oxa diazepine , 
tetrahydro thia azepine 5 tetrahydro thia diazepine ; perhydro 
thia azepine , perhydro thia diazepine a morpholine , 
thiomorpholine s indoline , isoindoline s dihydro henzofuran , 
perhydro benzofuran 5 dihydro isobenzofuran , perhydro 
isobenzofnran , dihydro benzothiophene , perhydro 
benzothiophene y dihydro isobenzothiophene , perhydro 
isobenzothiophene , dihydro indazole , perhydro indazole ? 
dihydro quinoline 5 . tetrahydroquinoline , ; perhydroquinoline , 
dihydro isoquinoline ■ tetrahydroisoquinolyl phosphorus , 
[paahidorpisokinorin ], dihydro phthalazine , tetrahydro 
phthalazine r perhydro phthalazine + dihydro naphttiyridine , 
tetrahydro naphfeyridine 5 perhydro naphthyridine . dihydro 



Page 21 Paterra® InstantMT® Machine Translation (U. 3. Pat. Ser. No. 6 ? 490,54S; Pal Pending Sen No. 10/367 ? 296) 



JP2002020386A 



2002-1-23 



'/X vt KP7^v>. Th J 5tKP^7v>. 
/^-tKP7^v>. vtKP-^7^'Jv>. xh 

5tKPiJ-^uv>, /t-tftif7fg 

fcKa#/#-fr'J.> v Th7tKP^^r-t'J>. /« 
-fcKD^/^+HJiA vfcKP^/'JX fh7 
t$a%+mu* / •v-tFP*-*-yu>, vtHP 
v>/U>. xb^tRPi^U^ /^EKpv 

>/u>. vtKp^>y^-9-y-/u. /N-tK 

P^>V^+J*V-;u, vtKP^>^^Ty— 

/<— tK'p^y^ry— a. s?£Rp^>*/ 

>fS#*/— /K /<-tKP^>V'rsy S3 

/t— fcf*D.fcju/<y— vtKPT^'J^>, f- 
h^tKar^'J /«— fcf*dT*'J v>. vt 

>*-.*h7tKoS?^^/?7>* -rh^tKP^ 
>^t%>, / <-tKP^^> 4 /77i/, / <- 

[0020] 

[0021] 
£4bS] 



quirioxaline , tetrahy dro quinoxaline .,, perhydro quinoxaline , 
dihydro qumazoline , tetrahydro quinazoline , perhydro 
quinazoline , dihydro eirmoline s tetf ahydro cinnoline , 
perhydro cinnoline , [jihidorobenzodkisazopru ], you can list 
perhydro benzoxazole , dihydro benzothiazole , perhydro 
benzothiazole , dihydro benzimidazole . perhydro 
benzimidazole , dihydro c'arbazole , tetrahydfo carbamate s 
perhydrocarbazole jpli dihydro acridine ? tetrahydro 
acridine , perhy droacriditie , dihydro dibenzofor an , dihydro 
dibenzothiophene : , tetrahydro dibenzofurari s tetrahydro 
dibenzothiophene , perhydro dibenzofuran , perhydro: 
dibenzothiophene ? dioxolane ? dioxaue ? dithiolane , di 
thiane , benzo dioxa rim , benzo dioxane 5 benzo dithiolane , 
benzo dithiane ring etc. 



[0020] 

Regarding to this invention, if especially display it does not 
do, the isomer includes this entirely. 

Those of straight chain and those of branched chain are 
included in for exam y alkoxy group and 

alkylene group , 

Furthermore, double bond } ring, isomer in fused ring (R V Z, 
cis , trans isomer }, isomer (R, S-isomer , ;al ; ;be -compound 7 
enantiomer 5 diastereomer ) 5 the optical isomer which in such 
as existence of asymmetric carbon possesses optical rotation 
(D. L ? d ? 1-isomer ) ? polarity body (high polarity product , low 
polarity product \ mixture , racemic mixture of ratio of these 
option of equilibration compound 5 isincluded in this 
invention entirely with clirom atograph separation. 

[0021] 

Regarding to this inv ention ? if especially it does not refuse , 
way it isclear, for person skilled in the art signal 

[Ghemical Formula 5 ] 
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l 



iiiSffiffi<D'lS.t-3^ Having connected to other side side (Name]y;al ■ 

t v -SZ<fc£i§vfaL. arrangement) of paper surface displaying, 

6] [Oiemical Formula 6 ] 
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\&Mffi'&^MM{^&fo'&- j8 -ISM)(-Iq j p LX Having connected to fGrwardside'^amely^be - arrangement) 
t A §C <b£3t faL . of paper surface displaying, 



[ft?] 



[Ghemical Formula 7 ] 




[0022] 



The;al the;be - or fact-^titis.amixture--Df'ilhose-:is 
displayed. 

[0022] 
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[0023] 



& fettPStffi . f LSI 

[0024] 



[0025] 

l£*H/t I*. G 1 -8 7 JMr fc 1 * I -4 ill 05 
^*Jl*v 1-3 #©ltffeM^ 1-3: 

^(d^mjs? 3-15 mmmm, -.mm- 
\t=M&^ommm<. t^im. x^u 



compound which is shown Formula (I ) is 

converted to salt of nontoxic with known method . 

As salt of nontoxic , you can list alkali metal salt, alkaline 
earth metal salt , ammonium salt . amine salt , acid addition 
salt 5 and solvent affinitive substance etc. 

As for salt there is not. a toxicity /water soluble ones are 
desirable. 

As suitable salt . you can list salt of salt , ammonium salt 
pharmacologically acceptable organic amine 
C [tetoramechiruanmoniumu ] trieffiylamine , methylamine ? . 
dimethyl amine . cyclopentyl amine > benzylamine , 
phenethylamine s piperidine s monoethanolamine ? 
diethanolamine ; tris (hydroxyni ethyl ) am inom ethane . 
lysine , arginine , N- methyl -D-glucamine etc) of salt , 
alkaline earth m etal (calcium , magnesium etc)of alkali metal 
(potassium , sodium etc). 

[0023] 

As for acid addition salt it is desirable to be a nontoxic and a 
water solubility . 

As suitable acid addition salt 5 you can list organic acid salt 
like inorganic: acid salt 5 or acetate 5 lactate . tartrate , 
benzoate , citrate . methane sulfonate . ethane sulfonate . 
benzenesulfofiate ; toluene sulfonate , isethionate ? 
glucuronate , gluconate like for ^ example acetate . 
hydxobromide . hydroiodide 7 sulfate . phosphate /nitrate salt . 



[0024] 

As for solvent affinitive substance it is desirable i tp be a 
nontoxic and a water solubility . 

As suitable solvent affinitive substance , for example water y 
you can list solvent affinitive substance like solvent (for 
example ethanol etc) of alcohol , 

[0025] 

In General Formula (I V as R<sup>l </sup>.. 
-GR<sup>6</sup> basis or -SR<sup>7<ysup> in basis^ 
-OR<sup>6</sup> basis is desirable. 

As R<sup>6</sup> basis. CI-8alkyl group or 3 - 15 -member 
where sulfur atom of the oxygen atom ancVar 1-3 of nitrogen 
atom . 1-3 of 1 - 4 is included monoeycle . two ring or 
tricyclic heterocyclic ring isdesir able, m ethyl group , ethyl 
group or pyrrolidine especially is de sirable . 

In General Ferula (I ). as R<sup^2</su^^ is 
desirable. 
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[0026] 

lit si 



In General Formula (3 ), as R<sup>3</sup>, hydrogen atom: is: 
desirable. 

In General Formula (I j, as R<sup>4</sup> > Gl-8alky ] group 
or cycloalkjd group is desiraMe 3 m ethyl 7 ethyl , cyelopropyl , 
cyclobutyl , or cyclopentyl group especially is desirable. 

In General Formula (I )> as R<sup>5<^sup>, C 1- Galley 1 
group , C3-7cyanoalkyi group or aralkyl group phenyl group 
is desirable, the methyl , ethyl , propyl , or butyl group 
especially is desirable. 

[0026] 

Among compound which are shown with General Formula 
(I ); as desirable compound , General Formula (I-A ) 

[Chemical Formula 8 ] 



R' 



O HN 




HoN 



N 



(I-A) 



(In Formula, all signal display same m eaning as description 
above. ) Or 

[0027] 

General Formula (I-B ) 
[(Chemical Formula 9 ] 
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HUN 



N 



(IB) 



N 



[0028] 

*^0J(CM^^^t#%tLT^:I^O^rv^ 



M : f£x*A&£&$>U i-Pr li-fVT'Dtf/US^ 

to 

[0029] 
[* 1] 



You can list compound which is shown with (In Formula, all 
signal display same meaning as description above. ). 

[0028] 

As exemplary compound of this invention , y ou can list those 
nontoxic salt , acid addition salt and solvent affinitive 
substance salt of compound , of compound , Working 
Example which is shown with Table 1-10. 

Furthermore, each in the table , Me below displays methyl 
group , Et displays ethyl group a i- Pr displays isopropyl 
g r oup , other signal di splay the sam e me aning as description 



[0029] 
[Table 1 ] 



Page 27 Paterra® InstantMT® Machine Translation (U. S. Pat; Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002020386A 2002-1-23 

[0030] [0030] 
ia : 2] [Table 2] 
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[0031] [0031] 
[%3] [Table 3 ] 
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[0032] [0032] 
[%4] [Table 4 ] 
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[0033] [0033] 
[%5] [Table 5 ] 
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[0034] [0034] 
[%6] [Table 6 ] 



Page 37 Paterra® InstantMT® Machine translation (U. S. Pat: Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



/,ic/v^m;1 on 08/ 10/200/ 



JP2002020386A 2002-1-23 

[0035] [0035] 
[H 7] [Table 7 ] 
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[0036] [0036] 
I*;:8j [Table 8 ] 
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[0037] [0037] 
[%9] [Table 9 ] 
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[D038] [0038] 
10] [Table 10] 
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[0039] 



[0039] 

It can produce compound which is shown with 
{manufacturing method of the compound of this invention } 
General Fbrtnula (I ), with the method which is stated in 
m ethod or Working Example below. 

Among the compound of this invention which are shown with 
[I] General Formula Q. \ compound namely, General 
Formula where R<sup>3</sup> displays hydrogen atom (IA ) 

[Ghemical Formula 10 ] 



H,N 




(IA) 



[0040] 

~fla^0A3^^^t^s« 
[tin 



It can prodtice compound which is shown with (In Formula, 
all signal display same meaning as description above. ), with 
method below. 

[0040] 

As for compound which is shown with General Formula 
(IA ), General Formula (II ) 

[Chemical Formula 1 1 ] 
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Mb 12] 



compound and general formula which are shown with (In 
Formula, ".X displays : halogen atom , R<sup>l- K/sup> and 
R<sup>5- l</'sup> display same meaning as respective 
R<sup> 1 </sup-= and R<sup>5</su|P*/but hydroxy group ■■ 
thiol group ? amino group or carboxyl group which is included 
in group which isdisplayed withR<sup>l- K/sup> and 
R<sup>5- 1 </sup> when protection is neeessary,are protected. 
Other signal display same meaning as description above. ) 
(HI) 

[0Q41] 

[Chemical Formula 1 2 ] 
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R 



2 



H 2 N 



[0042] 

-^i£(n)^$n-S'(b^ti<!:-^ie(ni)"e^$ 
yux-T- ;u v ^ h^tKP^i/, 7-feK— hU^u* 

SW: t, u ii^ag-e 

[0043] 

ftBSOJftftS J5 (6 li 15iT0 KJco Tff 
[0044] 



mi) 




R 



1-1 



Reacting, furthermore to attach on deprotection reaGtiosri of 
according to heed protecting group , it canproduce compound 
which is shown with (In Formula, ail signal display same 
meaning as description above. ) due to especially. 

[0042] 

Reaction of compound which is shown with compound and 
general formula (III )which are shown with General Formula 
(II ) with public knowledge , is done infer example inactive 
organic solvent (dimethy lform amide , dimethyl sulfoxide ,■ 
chloroform , methylene chloride , diethyl ether , 
tetrahydrofuran, aeetoriitrile , dioxane r etc), under existing of 
base (triethylamine . pyridine etc) or under absence , by 
reactingwith 0 - reflux temperature . 

[0043] 

To do with method below it is possible deprotection reaction 
of protecting group . 

deprotection reaction of protecting of earboxyl group , 
hydroxy group amino group or thiol group is known well, 
can list deprotection reaction etc of deprotection reaction., (4) 
silyl group with deprotection reaction , (3) hydrogenolysis 
inunder for example (1) alkali hydrolysis , (2) acidic 
condition . 

[0044] 

When these method are explained concretely, 

With (1) alkali hydrolysis deprotection reaction is done with 
temperature of 0 - 40 deg C in for example organic solvent 
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^-h 'J ^ A. ti*U O A*)fc£l vli*<0#;* 
JfcfcLOiCSittoOSfcUBSflit^ 0-40 deg 

[0045] 

it*mmmm<p^-ioo deg c a>»£T?frfc 

t>tl<§>c 



(methanol . tetrahydrofuran , dioxane etc), hydroxide of alkali 
metal (sodium hydroxide , potassium hydroxide , lithium 
hydroxide etc), hydroxide of alkaline earth metal (barium 
hydroxide , calcium hydroxide etc) or carbonate (sodium 
carbonate , potassium carbonate etc) or making use of 
aqueous solution or these mixture . 



^^(x-^/u^(Th5tFD7^>, s*^*-* 

ji^-M(^-/u. xW-A-%* ^>ir> 
&(^-ff V. h;n>*)» >rh>&(7-tzh>. > 

^-BUb/W^AvBjHka^v^*-^^ 

T*fcl*^SlT>*-^ AfffiT. 0-200 deg 
[0047] 

it'll):*. Ib^r^ A7;u*?< F 
f illv-CVCMO deg G {flSJt^TT^fcft&c, 

[0048] 

tic* i3)v#*isj\,m0>&m&tLxit, 

2-^h?t Katfwu*. t-^;ui5^#/u 



deproteciion reaxition under (2) acid condition , in for example 
organic solvent (methylene chloride . chloroform , dioxane , 
ethylacetate , anisol etc), organic acid (acetic acid , 
trifluoroacetic acid , methane sulfonic acid etc), or the 
inorganic acid (hydrochloric acid , sulfuric acid etc) or in 
mixture (hydrogen bromide /acetic acid etc) of these, is done 
with temperature of 0 -100 deg C, 

[0046] 

With (3) hydrogenolysis deprotection reaction , in for 
example solvent (ether (tetrahydrofuran , dioxane , 
dimethoxyethane , diethyl ether etc), alcohol (methanol, 
ethanol etc), benzene system (benzene „ toluene etc), ketone 
(acetone , methyl ethyl ketone etc), nitriic system (acetonitrile 
etc), amide type (dimethylform am ide etc), water and 
ethylacetate , acetic acid or mixed solvent etc of those 2 or 
more ) and under existing of the catalyst (palladium -carbon , 
palladium black , palladium hydroxide , platinum oxide , 
raney nickel etc), under hydrogen atmosphere under ambient 
pressure or pressurization or under ammonium formate 
existing, is done with temperature of 0 - 200 deg C. 



[0047] 

deprotection reaction of (4) silyl group is done with 
■temperature of 0 - 40 deg C in organic solvent 
(tetrahydrofuran , acetonitrile etc) which can mix with for 
example water, making use of 
[tetorabuehiruanm onium ufuruoraido ] . 

[0048] 

In addition, you can list for example methyl group , ethyl 
group , t-butyl group , benzyl group as protecting group of 
carboxyl group . 

As protecting group of hydroxy group , for example 
methoxymcthyl group . 2- telrahydropyranyl basis, you can 
list t-butyl dimethyl silyl group . t-butyl diphenylsilyl group , 
acetyl group ,- benzyl group . 

As protecting group of amino group , for example 
[benjiruokishikaruboniru ] basis, t-butoxycarbonyl jpll basis 
and trifJuoroacetyl basis, you can list 9 -fluorenyl 
methoxycarbonyl group . 
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&« *h*u**)i>m. 2-f 

T. W. Greene, Protective Groups in 
Organic Synthesis. Wiley, New York, 1991 tZ. 



[It 13] 



As prelecting group of thiol group s for example benzyl 
group . methoxy benzyl group , methoxymethyl group , : 2- 
tetrahydropyranyl basis, you can list diphenylmethyl group , 
acetyl group . 

As protecting group of carboxyl group : , hydroxy group , 
amino group or thiol group „ in addition to inseribing ? easily 
and if it is a basis which selectiv ely rem oval it is possible, 
especially it is not limited. 

It can use those which are stated in for example T; W.Gfeene , 
protective groups in(')rganic Syntheses thesis, Wiley, 
NewYork 1991. 

As for it is to be able to understand easily in person skilled in 
the art the compound of this invent ion which is made 
objective , but by using properly these deprotection reaction ,. 
can beproduced easily. 

[0049] 

Among compound which are shown with [2] General Formula 
(I ), compound , namely, General Formula where 
R<$up>3</sup> displays CI -8alkyl group (IB ) 

[Chemical Formula 13 ] 
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(IB) 



[0050] 

-tt*aB)T?3t*tL*^**IIivlWIB<0-|ft* 

V) 

Ut 14] 



It can produce compound which is shown with (In Formula, 
R<sup>3- l</sup> displays Cl^Salkyl group , other signal 
displaysam e m eariing as description above, ) with rn ethod 
below. 

[0G50] 

As for compound which is shown with General Formula (IB ), 
reacting with the compound which is shown com pound which 
is shown witii aforementioned G eneral Formula (II ) with 
general formula (III ) compound and (reneral Formula which 
are acquired(IV ) 

[Chemical Formula 14 ] 
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[0051] 



[0052] 

[0053] 
[it 15] 



Reacting; furthenriore to attach on deprotection reaction of 
according to need protecting group , it canproduce compound 
which is shown with (signal in Formula displays same 
meaning as description above. ) due to especially. 

[0051] 

Reacting with compound which is shown compound which is 
shown with General Formula (II ) with general formula (III ) 
reaction with compound which isacquired and compound 
which is shown with General Formula (IV ) is public 
knowledge , 

It is done in for example inactive organic solvent 
(dim ethy If orm amide , dimethyl sulfoxide , chloroform 5 
methylene^ chloride , tetrahydrofuran , acetonitrile dioxane , 
toluene etc) and under existing of base (potassium carbonate , 
calcium carbonate , sodium carbonate ; sodium hydroxide , 
potassium hydroxide , silver oxide etc), byreactmg with 0 - 
reflux temperature , 

To do in same way as above-mentioned method it is possible 
the deprotection reaction of protecting group . 

[0052] 

General Formula which it uses as starting material (II it can 
produce compound which is shown with (III ) and (IV ) V) , 
with known method ; or or it isa compound which is 
marketed. 

It can produce compound which is shown with for example 
General Formula (II ) with;the method which is shown with; 
reaction step scheme 1, 

[0053] 

[Chemical Formula 15 ] 
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R 2 2 Et0 2 C..C02Et^ 



»5-1 



(V) 



OEt 



12013 




POX, 



Et0 2 C 




N N 



(VII) 



,5-1 



HOOC 




N N 



5-1 




(II) 



[0054] 



■M reacti;on\st^ group . other signal 

d isp lay same meaning as description above. 

[0054] 

In reaction step: scheme , compound which is shown with 
General Formula (V ) is pub lie knowledge ,ar it can produce 
easily : or with known: -method::; 

. At time/oreach:reactmg : in'this specification , as for reaction 
product it canre fine high p erf orrnance liquid chromatography 
fee , thin layer chromatography , which uses distillation, silica 
g el or nia gn.esium: s ilicate inunder conv enti onal p ur if icati oil 
means; for example ambient, pressure : or under vacuum or 
[karamukurorhatogurafii ] or with w ashing and the 
reay stall lzation or other method . 

It is possible each ev ery readion as for to refine and, it 
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[0055] 

MPDE4 mmmM:Mt&zm, &rfmmm 

U937 IslilXt . 20mM KliXJi^(Tns-HCl) 

[pH8;0^SF(linM) a d^^^^eHpeptin)0 
jtig/mlX A(pepstatin A^(//g/ml)] 

^Is^fi/fc ManoQf 7t/^^ vT-ffiK n 3i||5i>Y*t" 
^£^*^i*)ASlvte^ 

S0)fcJ:iy PDE Jife©^*LfcIiJ^0aL.F 

[0056] 

80^1 0#f?PSt«(Q, Img^g ^IIW^S 

>^^u>^/^7t— (pH7,4) v io mi wmm 

4b#^^flO%DMSQ)^*^ 10 jU 1 (?) 3 H-cAMP 
pO^IOOcpm, 1 Ojtf M)[MgSQ 4 ( 1 00mM)fccfc 

/%"77— (10QmM,pH7.5)]£M#U ^fitr 30 

mL&Jfc£i$±*-£tzo 5l'fr(2JOOrpm V I ft 
■R5])lfcv 10/il<?)^tilS(snake venGm)(lmg/inl i> i> 
#7tt»J«S#& V7Q00)S*DA, SK30 ^ 
^>r^4-^-hUfe a ±>i 50ju 1 £77i^:hfcj5 
A(]00ju l)(c^i± , SO M l © 0.005N Mi^tH 



[0057] 

*J6?Nb.ifr*(© EDE4 [Si 



PDE4 attPfli$(%(l-*:^^fttttl?eT 
14) x 100 



impossible to do however m any reaetion term illation later. 
[0055] 

the compound of this invention which is shown with 
{pharmacological effect } General Formula (I ) having PDE 
4irihibiting activity wasproven with experim ent below . 

in-vitro (invito) enzyme assay 

[experim ental method ] U937ce 11 (kmn an monocyte 
derivation ) culture was done in RPM 1640 culture medium 
which includes 10%fetal calf serum . 

U937eell it recovered, homogenizing did in 20 mM tri.s 
hydrochloric acid (Tris^HCl ) [pH 8.0,PMSF(i mM) ? 
leupeplin (leupeptin ) (1 ;mu g/ml % pepstatih A (pepstatin A ) 
(;mug/ml )]. 

After centrifugal separation (With 1 5,000 rpm 1 0 min ), 
supernatant it recovered, filtered with filter of0,45;mu m . 

It placed sample inMonoQ (Pharmacia make and strong 
anion exchange column ) column . liquated wffi 
concentration gradient oft) - 0. 8 M of NaOl. 

fraction where PDE activity disappears with 1 0;mu M 
rolipram Rolipram :PDE 4selective inhibitor ) it rec ov ered, it 
used as enzyme solution in order to measure PDE 4inhlbitmg 
activity . 

[0056] 

It did enzyme activity measurement; 5 with method below, 

Dilution enzyme solution of 80;mul (0.1 mg/kg bovine blood 
serum albumin content phosphate buffer (pH 7.4 ) ? the 
c ompound of this invention liquid of 10 ;mu 1 (10% DMSO ) 
and itmixed <^up>3<?sup^-cAMP (20,000 cpm , I0;mu M) 
[K^SO<sub>4<^sub> (100 mM ) and imidazole buffer which 
includes bovine blood serum albumin (1 mg/ml ) (l OOmM , 
pH 7.5 ) ] of lQ;mu 1 5 30 min incubate did with room 
temperature . 2.5 min m icrowave oven it treated and stopped 
reaction. After centrifugal I minute ), 

including snake venom (snake venom ) (1 mg/rnl , Sigma 
Chemical Co. make, product number ¥7000 ) of 10;mu I 30 
min incubate it did with mom temperature It placed 
supernatant 50;mu 1 in alumina column (IQOirau 1 ), liquated 
with 0. 005 Nhydrochi oric acid of 80;mu 1 , m easured 
radioactivity of eluate . ) 

[0057] 

PDE 4inhibiting activity ratio of the compound of this 
invention was calculated from formula below, 

PDE 4activity inhibition ratio (%) - (1 -the compound of this 
invention radioactivity under radioactivity /the compound of 
this invention absence under existing) X 100; 
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[0058] 

IC^mt PDE4 }§tt$ -50%M*-r**IEWfc1 

n 

[0059] 

III 




1 1 



[0058] 

IG <sub>50</sub> value calculated 50% inhibition is done 
PDE 4aetivity as the compound of this invention 
concentration which,concerning each compound . 

experimental result is shown in Table 1 1 . 

[0059] 

[Table 11 J 





IC 5D OiM) 


i 


0.004 


1 (3 6) 


0.003 


1 (3 8) 


0.010 


[0060] 


[0060] 



[00611 

[SmS^<D@ffl]*^0|fc^^(*. PDE4 ffi 



toxicity of the compound of this invention which is shown 
with {toxicity } General Formula (I ) being lowones in 
unusual , is thought that it is fully safe in order touse as 
pharmaceutical . 

[0061] 

{ Application to ding } the compound of this invention is 
thought that by fact that it possesses PDE 4inhibiting 
activity ^inflammatory disease (asthma , occlusive lung 
disorder . blood poisoning and nephritis , hepatitis etc), 
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5£L flEM^. i5i9^v/<— JIM 

mm, e mm© ^ pi £ mmbtefg 

10662] 

— Afefcy. 1 UllCOt, imgi>$ iQGOmg ©IS 
(*J$A~Afefcy . 1 EH-Of , lmg#blGQmg 

<ommx, i b i m^mM^mun^mm 

[0063] 

w©£5&M tt£o£fc 

^liffi^#i?^, f ij^i^^h-x, -?>-h- 
»M«B fiv E&IiflM* ^;iffi^#f?^m^ 



diabetic disorder , allergy disease (allergic rhinitis 4 allergic 
conjunctivitis s endogenous eczema etc), autoimmune disease 
(ulcerative colitis , Crohn&apos;s disease i [fyuiranaehi \ 
psoriasis 5 multiple sclerosis , collagen disease etc), it is useful 
in osteoporosis , obesity ^ antidepressant , Parkinson&apos;s 
disease ? isdiaemia re-cans style disorder, leukemia or other 
prevention and/or treatment . 

[0062] 

T o use salt , or solvent affinitiv e substance of nontoxic of 
compound , which is shownwith General Formula (I ) which 
is used with this invention with theabove-mentioned 
objective , usually, it is prescribed to generalized or the 
localized , in form of oral or parenteral . 

different , from 1 mg in range of 1000 mg , several times oral 
dosage is done from 1 day one time usually, per adult one 
person, concerning one time , as for dose , by age , body 
weight , disease , remedial effect , administration method , 
process time etc or/ from 1 mg in range of 1 00 mg .several 
times parenteral admfeisfr ? intravenous 

administration) from 1 day one time or per adult one person, 
coricerning the one time ?, Or from 1 day 1 hour in range of 
24 hours infusion it is done in the intravenous , 

Of course as before inscribed, because variation it does 
dose , with various condition , : at quantity which is less than 
above-mentioned dose in case of sufficient it is arid, iii 
addition exceeding range, innecessary case it is. 

[0063] 

When prescribing compound which is shown with G eneral 
f ormula (I ), it isused as solid composition , liquid 
composition and other composition for oral dosage and 
injectable 5 external preparation ^suppository etcfor parenteral 
administration . 

tablets , pill , capsules , powder , granule etc is included in 
solid composition for oral dosage , 

hard capsule and soft capsule are included in capsules . 

One or active substance above that one inert diluent , for 
example lactose .. mannitol , glucose , 
[hidorokishipuropmiseruroosu ], mi crocrystalline cellulose , 
starch poly vinyl pyrrolidine chain sodium metasilicate 
alum inate magnesium is mixed at leastregaxding solid 
composition a this way , 

composition , follow r ing to conventional method , may contain 
solubilizer like the stabilizer , glutamic acid or aspartic acid 
like disintegrating agent , lactose like lubricant , fiber element 
calcium glycolate * like additive , for example amount of 
magnesium stearate ** other than inert diluent . 
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[0064] 

2,868,691 m&£Ummxm,m #rciiixfs 

[0065] 

l£ v ^ ^ CD 7}< 1^ cfc XK/ ^ I* I ^ ^ ft <7> it ^ 



m agne sium stearate other than inert diluent .. 
tablet or pill sucrose s . gelatin , 

[hidpi$^ ], sheath Ms been allowed to 

have done with film of 

[hidor okishipuropirum echimseruroosufutar eeto ] or other 
gastric or eriterie substance substance in accordance with 
necessary and, inaddition sheath it is possible to have done at 
layer of 2 or more :, 

Furthermore it seems like gelatin , also capsule of substance 
whichcan be absorbed is included. 

[0064] 

liquid composition for oral dosage includes phann aceuticaily 
acceptable emulsifier, solution agefit , syrup , elixir etc; 



Regarding liquid composition a this way, one or: active 
substance above that, it iscontained in inert diluent (for 
example purified water , ethanol ) which is used generally. 

this composition may contain auxiliary agent , sweetener , 
flavor agent . fragrance ; antiseptic like humectant , 
suspension other than inert diluent . 

As other composition for oral dosage , one or including active 
subsl&rice abovethat, spray which ibnnulation is done is 
included by that itself known method . 

this composition , may contain isotonic agent like buffer , for 
example sodium chloride , sodium citrate or kind of citric acid 
which gives stabilizer and isotonicity like sodium hydrogen 
sulfite other than the inert diluent ... 



m anufacturing method of spray is stated in detail in for 
example LIS. Patent 2, 868, 691 number and the same No. 3, 
095, 355 number. 

[0065] 

solution agent , suspension , emulsifier of aqueous and/or 
nonaqueous of sterile is included with this invention as the 
injectable for parenteral administration . 

As solution agent , suspension of aqueous , for example 
injectable distilled water and physiological saline are 
included. 

As water insoluble solution agent , suspension , there is a 
alcohols ., polysorbate 80 (registered trademark ) etc like 
vegetable oil , ethanol like for example propylene glycol part .. 
polyethylene glyeolated jpl 1 , olive oil . 
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10066] 

to 

[DQ67] 

»^'P , 3- v * /l^ii - yifiUXf 



In addition mixing aqueous of sterile , and solution, agent * 
suspension and the emulsifier of nonaqueous it is possible to 
use, 

composition a hurnectant , 

emulsifier , dispersant s :Stabilizer (for example lactose ) 5 may 
include auxiliary agent like solubilizer (for example glutamic 
acid , aspartic acid ). 

These sterilization are done with filtration, combination or 
lightingwhieh of microbicide pass through bacteria trapping 
filter tar. 

In addition as for these it produces solid composition of 
sterile , beforeusmg for example lyophilized product , melts in 
injectable distilled water or other solvent of sterilization or 
sterile and can also use. 

As other composition for parenteral administration , one of 
including active substance abovethat outside formulation is 
done suppository for solution agent , ointment , coating: 
agent . intrarectal administration and pessary etc for 
prescribing inside vaginal are included by conventional 
method . 

[0066] 

Below {Reference Example and Working Example J * this 
invention is detailed with Reference Example and Working 
Example , but this inv ention is not som ething which is limited 
in these. 

It separates with chromatography 5 solvent inside parenthesis 
which is shownin site of TLC shows elution solvent or 
developing solvent which is used 5 ratio displays volume ratio . 

solvent inside parenthesis which is shown in site ofhffif has 
shown solvent which is used for measurement 

[0067]: 

Reference Example 1 

2 - (I and 3 -dimethyl pyrazole -5-yl ) amino ) methylene ) 
propane -I, 3- dicarboxylic acid ^diethyl ester 



[Chemical Formula 16 ] 
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CH 



h,c o 



[0068] 

g)©;I^£;@;S 120 deg C ~C 1 BtfitlM^U 

it, 

itfciSBii, ft*u Tte* ftii£* 

TLG-Rf 0.59 {^UUi^^m/— /U=10:l); 

NfMR (GDGI 3 ) : 8 11.00 (bcl J = 12.3 Hz, 
IH), 814 (i J =■ 113 Hz,lH) 5 5 . 8 6 (s, 1H), 
4.32 (q, J = 7.2 Hz, 2H) ? 4.24 (q, J = 7.2 
Hz, 211"), 3.74 (s, 311), 2.23 (s, 311), 1 38 (£ 
J ■= 7.2 Hz, 3H), 1.32 (t, J 7.2 Hz, 3H) :: 

[0069] 




[0068] 

[etokisktmeGhirenmarcm ] acid ^diethyl ester (38.9 g ) and 5 
-amino -1, 3* dimethyl pyrazole iriijcture of (20.0 g ) 1 hour 
was agitate dwith bath temperature 120deg C. 

reaction mixture after cooling, hexane (200 ml) was added to 
room temperature . 

crystal which it occurs was dried after filtering, title 
compound (43.56 g )which possesses below-mentioned 
property value was acquired. 

TLC-Rf 0.59 (chloroform :methanol =10:1 ), 

nmr (CDCKsub>3</sub> ) : ;de 11 .00(1x1 J-12.3H z , 1H ), 
8.14 (d, J=12.3Hz s VAX 5.86 (s, 1H ), 4.32 (q a J-7:2Hz , 
211 ), 4.24 (q, J=7,2Hz 7 211 \ 3.74 (s, 3H ),123 (s, 3H ), 1 .38 
(t J=7.2Ilz , 311 ) r 1.32 (t, J=7.2Hz ,311). 

[0069] 

Reference Example 2 

1 and 3 -dimethyl -4- ehloro pyrazolo [5 and. 4 -b ] pyridine 
-5-carboxylic acid *ethyl ester 
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Mb 17] 



[Chemical Formula 17 ] 



0 Cl CH 

N 



H,C'^ S 0 



[0076] 

mmm i 

till fdb W43.56g)fc J: t>^+ V ifilt tj 
*!ft[(28.47g)S#fco 

TLC:Rf 0.85 ($UUfr*)\,M*$J— ;U=10:1), 

NMR. (CDClj) : 5 8.95 (s, 1H), 4.45 (q, J 
= 7.2 Hz, 2H), 4.07 (s. 3H), 2.76 (s, 3H), 1. 
43 (t. J = 7.2 Hz, 3H) 0 

[0071] 

3 



N 



CH 



[0970] 

Reference Example 1 

So compound which is produced (43.56 g ) and mixture of 
phosphorus oxy chloride (144 ml ) 5 hours reflux was done. 

After cooling, to pour reaction mixture in ice little by little to 
the room temperature , after heat emission was settled, until 
total amount 3 L ago, afteradding water, crude: crystal was 
filtered. 

It melted crude crystal in ethylacetate;(l L ). sequential 
washed with water ? and saturated saline after drying, 
concentrated With anhydrous magnesium sulfate , it acquired 
title compound (28 47 g ) which possesses below ^m entioned 
property value . 

TLC:Rf 0.85 (chloroform :methanol =10:l Y 

nmr (CDCHsub^^sub^ ):;de 8J5 (s ? 1H), 4.45 (q, 

J 7.2Hz , 2H ), 4.07 (s, 3H ), 2.76 (s, 3H % 1.43 (U .1 7.2Hz, 

3H ) 

[0071] 

Reference Example 3 

1 and 3 -dimethyl -4- chloro pyrazolo [5 and 4 -b ] pyridine 
-5-carboxylic acid 
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Hb 18] 



[Chemical Formula 18 ] 



HO 



3 



3 



[0072] 

5mV0 mt v 85%7KMft*y ^7 A(59.15g)£*D 

fro 

4N-iI§£(225mL)T?* 
*C:fcj»ft*'5ifi'L. rtgfcSL ffcjg&U TsBUfclft 

TLC:Rf 0 10 /l/=10;l); 

NMR. «T)MSO-Q : 5 8.90 (s,. IH), 3.99 (s, 
3H), 3.34 (bs, 1 H\ 2.67 (s.. 3H) t> 

[0073] 



[0072] 

Reference Example 2 

So after adding 85% potassii^ hydroxide (59. 15 g ) to 
dimethoxyethane (225 ml ) solution of compound (28.47 
g )which is produced, it dripped water (ISO ml ), overnight 
agitated with room temper amre . 

under ice cooling ? reaction mixture was heutelized with 4 N- 
hydrochldrie acid (225 ml .:). 

It filtered crystal which it occurs, after water wash , dried, 
itacquired title compound (25.25 g ) which possesses 
be low -m entioned property value . 

TLG:Rf 0.1 0 (chloroform :methanol -10:l ); 

nmr (DMSO -d<sub>6</sub> ):;de 8.90 (s ? . 1H ), 3.99 (s, 
3H ), 3.34 (bs. IH ), 2.67 (s, 3H ). 

[0073] 
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m 19] 



Reference Example 4 

1 and 3 -dimethyl -4- chloro pyrazoto [5 and 4 -b ] pyridine 
-5-earhoxamide 

[Chemical ponnula 19 ] 




[0074] 

mtd&mmmL. mm, mmu rmmnk 

TLG:Rf 0.45 (^OP^UA:>£/--;U 10:1), 
N MR (DMSO-c^) : 5 8.54 (s, 1H), 8.03 (b 



[0074] 

Reference Example 3 

So compound which is produced (15.79 g ) and mixture of 
thionyl chloride (25.5 ml '} wasdone 1 hour reflux later, 
vacuum concentration . 

under ice cooling , tetrahydrofuran;(238 ml ) and it dripped 
tetrahydrofuran (1 40 ml ) solution of residue which itacquires, 
to m ixed solution of 28% ammonium hydroxide aqueous 
solution (95 ml ), 30 min agitated. 

It filtered crystal which it occur s> after water wash , dried, 
itacquired title compound (14.69 g ) which possesses 
be low -m entioned property v alue . 

TLC-Rf 0,45 (chloroform /methanol =10:1 ); 

nmr (DMSO -d<sub>6</sub> ):;de 8:54 (s, 1 H X 8.03 (bs, 
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s, 1H), 7.79 (bs, 1H), 3.99(s, 3H), 2 66 (s, 3 

[0075] 
5'J 1 



1H X 7.79 (bs, 1 H ), 3.99 (s, 3H ), 2.66 (s, 3H ). 
[0075] 

Working Example 1 

1 and 3 -dimethyl -4- (3 -methoxyphenyl amino ) pyrazolo [5 
and 4 -b ] pyridine -5-earboxamide 

[Chemical Formula 20 ] 
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o 




H-jN 



N 




N 



CH 



tKP^>£30mL^^^^ 



[0076] 

Reference Example 4 

So compound which is produced (702 mg ) and 3 
-m^hoxy aniline dioxane (10 ml ) solution of (1.1 5 g ) was 
done 6 hours rotary flow later, vacuum c oncentratioh . 

ethyl acetate (70 ml) and it melted residue which it acquires in 
mixed solvent of tetrahydrofuran (30 ml ) 5 sequential washed 
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TLC:Rf 0.32 (9PD^Ui s , : y$ry—/U-i0:]); 

NMK (i)MS()-d 6 ) : 8 10,97 :(s, IB), 8.74 
(s : , IH), 8 21 (bs, IH), 7.56(bs, IH), 7 26-7.1 
7 (in, 1H) S 6.75-6.60 (m, 311), 3.89 (s, 3H), 
3.71 (s 5 3H), 1.69 (s, 3H) 0 



[0077] 

mmm iti>st 



1(69) 



[0Q78] 

1(1) 

D[5,4-b]^ 
Mb 211 



with water, and saturated saline after drying, concentrated with 
anhydrous magnesium sulfate , 

crudely purified product recrystaliization was done with 
dioxane . the compound of this inv ention (774 rng ) 
whichpossesses below-m entioned property value was 
acquired. 

TLGiRf 0.32 (chloroform methanol =10:1 )• 

nmr (DMSO -d<:sub>6</sab>);;de 1097% IH ), 874 (s, 
III X S 21 (bs ? III % 7.56 (bs, IH % 7.26 -7. 17 (m, IH ), 6.75- 
6.60 (m, 3H \ 3.89 (s, 3H), 3.71 (s, 311 X 1.69 (s,3H). 

[0077] 

Working Example I (1 ) - Working Example 1 (69) 
Reference Example 4 

So compound which is produced or halogen derivative and 3 
-m ethoxy aniline where it issuitable or amine deriv ativ e which 
is suitable it attached on operationof being similar to Working 
Example 1 and it acquired the c ompound of this invention, 
which is showM>elow due to especially. 

[0078] 

Working Example 1 (1) 

1 and 3 -dimethyl -4- (2 -methoxyphenyl amino ) pyrazolo [5 
and 4 -b ] pyridine -5-caTbqxamide 

[Chemical Formula 21 ] 
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H,C 




O HN 




[0079] 

TLC:Rf 0 32 (^□□Ttv/UA:^^/— /l/=10;l); 

NMR (DMSO-d 6 ) : 5 10.70 (s, 1H), 8.71 
(s, III), 8.18 (bs, III), 7;49(bs, 1H), 7.16-7.0 
8 (m, 2H), 6.95 (d, J 7.5 Hz, 1H), 6.88-6. 
79 (m, III), 3.87 (s, 311), 3.86 (s, 3H), 1.59 
(s, 3II) :; 



mmm \® 

l,3-S?>^^-4-f4-^h^^7x-/^7 , 5y)e7^ 
D[5,4-b]fcf U Vly-S-iJ^Tm-^^ 

lit 22] 



[0079] 

TLC:Ri" 0.32 (chloroform :methanol =10:1 ); 

nmr (DMSO -d<sub>6</sub> ):;de 10.70 (s, 1H ), 8.71 (s, 
III ), 8.18 (bs, III ), 7.49 (bs, III ), 7.16 - 7.08 (m, 211), 
6.95(d, J=7.5Hz , 1H. ), 6.88 - 6.79 (m, 1H ), 3.87 (s, 3H ), 
3.86 (s, 311), 1.59 (s, 311). 

[0080] 

Working Example 1 (2) 

1 and 3 -dimethyl -4- (4 -methoxyphenyl amino ) pyrazolo [5 
and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 22 ] 
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[0081] 

TLC:Rf 0.32 $tnafajltJk:-jt&J— /U=10:l); 

NMR (DMSO-cQ : 6 11.11 (s, 1H), 8.71 
(s, III), 8.16 (hs. 1H), 7 49(hs. 111). 7.08 (d 
J = 6.9 Hz, 211), 6.92 (d. J 6.9 Hz, 211), 
3.85 (s. 311). 3.75 (s, 311). 1.54 (s, 3II) :: 

[0082] 
llffittl 1(3) 

l,3-^>fyL-4-(2 ! 4-v>h#y7iZ/U75/)lf 
7*/D [5,4-bJtf U i V>-5-*>;U7t«r+f-SK 

[ib 23] 



[0081] 

Tr,C:Kf 0.32 (chloroform -methanol =10:1 ); 

nmr(l)MSO -d -suh>6=;'sub>):,de 11.11 (a, 111). 8.71 (s, 
111 ), 8.16 (bs;, HI). 7.49 (bs, 111 ). 708 (d. J o.Ollz, 2H ), 
6.92 (d, .1 6.9Hz. 211 ).3. 85 is, 311 ), 3.75 (s. 31 1 ). 1.54 ($, 
31 1 ). 

[0082] 

Working Example 1 (3) 

1 and 3 -dimethyl -4- (2 and 4 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 23 ] 
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HUN 



N 



CH 



[0083] 

TLC:Rf 0.32 ($Dnft)\sJA:*$S—J\s~10:\y 9 

1SFMR: (DMSG-.de) : § 10.81 (s, IH), 8.66 
(s, IH), 8.11 (bs a IB), X42(bs, IH), 6.92 lU 
X = 8.4 Hz, IH), 6.69 (U J =■ 2.7 Hz, ill), 
6.44 (dd,J ■= 8.4, 2.7 Hz, IE), .3.84 f;s, 3H), 
3.81 a 3H\ 3.76 (s, 3% 1:53 (s,3H) 0 

[0084] 



r^v^/u-4W 

5^D[5 ? 4-b]!fg^5-*/lx^*^5K 
I4b24] 



[0083] 

TLCiKf 0.32 (chloroform : methanol =10:1 ); 

nmr (DMS© -d<sub>6<^uh> ):;M 10.81 (s, IB ), 8.66 (s 5 
IH ), 8.1 1 (bs ; IH), 7.42 (bs 5 IH ), 6.92 (d J 8,4Hz, IH), 
6.69 (d, J=2.7Hz, IH ),6.44 (dd, J=8.4, 2.7Hz , IH ), 3:84 (s ? . 
3H. X 3.81 (s, 3H ) > 3.76(s,3H ), 1.53 (s, 3H ). 

[0084] 

Working Example 1 (4) 

1 and 3 -dim ethyl --4- (2 and 5 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b ] pyridine -S-carboxamide 

[Chemical Formula 24 ] 
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N 

CH 



[0085] 

TLC:Rf 0.32 ($Dnft)\sJA:*$S—J\s~10:\y 9 

N MR (I.)MS()-d 6 ) : 8 1.1.03 (s, 1H), 8.75 
(s, 1HX 8 29 (bs a IB), 7.61 (bs, 1H), 7.04 iU 
J = 9.0 Hz, ill), 6.72 (dd, J = 9.0, 3.0 Hz, 
1H), 6.59(4 J = 3.0 Hz, 1H), 3.91 £s, 3H), 
3.78 &.3H), 3.59 fs, 3H), L 66 (s,3H) 0 

[0086] 



CH 



[0085] 

TLGiRf 0:32 (chloroform : methanol =10:1 ); 

nmr (DMS© -d<sub>^suh> );;ds 11.03 (s, IB ) ? 8.75 (s, 
1H X 8.29 (bs, 1H ), 7.61 (bs, 1H ), 7,04 £d, 1=9:0^ 1H), 
6.72 (dd,J=9.0, 3.0Hz, III ) ? 6.59 (d, J=3.QHz , ill), 3:91 (s ? . 
3H. ), 3.78 (s, 3H ) ? 3.59 (s, 3H ), 1.66 (s, 3H ). 

[0086] 

Working Example 1 (5 ) 

1 and 3 -dim ethyl --4- (3 and 4 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b J pyridine -5-carboxamide 

[Chemical Formula 25 ] 
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TLG:Rf 032 p^Q^J^^/^Jl^lQiT^ 

NMR (DMSO-d0 : 8 11.12 fs, 1H); 8.70 
(s 5 ill), S 17 (bs, 1H), 7;49(bs/lHV 6.88 (d 
J =■ 8.4 Hz, IH), 6.85 (d, J - 2.4 Hz, IHJ, 
6.61 (ddj =: 8.4. 2.4 Hz, 1H), 3.86 (s, 3H/K 
3 73 (s, 311), 3 69 (s, 3H), 159 (s,3II) = 

[0088] 

L3-v^/U-4<3.5-v^h^v7x-;UTS/)e : 
C4t 26] 



[0087] 

TLG:Rf 0.32 ^chloroform /methanol =10:1 ); 

mnr (DMSO ^d<sub>6<ysub> ):,de 1 1.12 (s, 1H \ 8.70 (s, 
IB ), 8.17 (bs, 1H ) 5 7.49 ;(bs 5 lH ) ? 6.88 (d J=S.4Hz s Hi ), 
6.85 ul J=2,4fiz 1H ),6.6I (dd, J 8.4, 2,4Hz , 1H), 3.86 
3H ), 3.73 (s,3H ), 3.69 (s, 3H ), 1.59 (s, 3H ). 

[0088] 

Working Example 1 (6) 

1 and 3 -dim ethyl -4- (3 and 5 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 26 ] 
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loom} 

TLC:Rf 0.32 (1UUit.)\,K.*$J—)\, 10:1); 

NMR (DMSO-dg) : 5 10.90 (s, 1H), 8.73 
(s, 1H), 8.20 (bs, 1H), 7.55(bs, 1H), 6.26 (s, 
III), 6.25 (X 211), 3.89 (s, 311), 3.67 (s, 6 
II), 1.79 |s, 3H)„ 

[0090] 

mm 1(7) 

[it 27] 



[0089] 

TLC:Rf 0.32 (chloroform :methanol 10:1 ); 

ranr (DMSO -d<sub>6</sub> ):,de 10.90 (s, 1H ), 8.73 (s, 
1H ), 8.20 (bs, 1H ), 7.55 (bs, 1H ), 6.26 (s, 1H ), 6.25 (s, 
211 ),3.89 (s,3II ), 3.67 (s, 611), 1.79 (s, 311 ). 

|()ii9()| 

Working Example 1 (7) 

1 and 3 -dimethyl -4- (2 and 3 -dimethoxy phenylamino ) 
pyra/.olo [5 arid 4 -b ] pyridine -5-carbbxamide 

[Chemical Formula 27 ] 
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o 




N 



N 



CH 



TLG-Rf 0.32 «7PD*;UA:>£/— JU=10:1); 

NMR (DMSO-de) : $ 11.17 (bs, HI), 8 78 
(s, 1H), 8.32 (bs, 1H), 7.65(bs, 1H), 6.96 (t, 
J = 8.1 Hz, 1H), 6.86 (dd, J = 8.1, 1.5 Hz, 
III), 6.64 (dd, J = 8.1. 1.5 Hz, III), 3.92 (s. 
3H), 3.84 (s, 3H), 3.75 (s, 3H), 1.71 (s. 3 



| 0091 | 

TLCfRf 0 32 (chloroform methanol =10:1 ), 

nmr (DMSO -d<sub>6</sub> ):;.de 11.17 (bs. III ), 8.78 (s, 
1H ), 8.32 (bs, 1H ), 7.65 (bs, 1H ), 6.96 (L J 8.1Hz , 1H ), 
6.86 (dd, J=8.1, 1.5Hz, 1H ),6.64 (dd, J 8.1, 1.5Hz, 1H), 
3.92 (s, 3H ), 3.84 (s, 3H ), 3.75 (s, 311 ), 1.71 (s.3H ). 
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mm 



[0092] 

Working Example 1 (8) 

I - (2, 4 and 6 -trichlorophenyl ) - 3 -cyclopropyl -4- (3 
-methoxyphenyl amino ) pyrazolo [5 and 4 -b ] pyridine 
-5-carboxamide 

[Chemical Formula M ] 
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